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Abstract 



PURPOSETo form TFTs for its pixels and TFTs for its peripheral driving circuit of an active matrix type 
LCD are formed on the same substrate in the state of decreasing leak currents and off currents and 
having high performance and stable characteristics over the entire surface of the substrate. 
CONSTITUTION The crystalline silicon film of the TFTs for the peripheral driving circuits is obtd . by 
introducing a catalyst element, such as Ni, into an amorphous silicon film 104 then heating the film at 
<=600 deg C to grow crystals in a direction approximately parallel with the surface of the substrate 101 
and is the silicon film having a crystal state of a fairly low density of crystal defects (dislocations). On 
the other hand, the crystalline silicon film of the TFTs for pixelsjs the silicon film crystallized by natural 
generation of nuclei by heating the amorphous silicon film at >-600 deg.C. 
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*£) H4ill6, PfflO^««MR« (7-X/Kl' 

-f ymt&xiz H u-r >/' v— x«*«) 1 1 i c i i 3 

Mf&Ztl* £ •=> C NI©«W«i 114tll6l: 
l**nfc«*l 1 5*5J:^P^©^«iE«li*l 1 1 t 1 

1 3 ICft^nfc^U 1 2tt^KTFT©5 1 ^^Jl^a« 

[0 0 5 8] ^©ifg*> 03 (h) 5 
^HTFT (PTFT) tNft^STFT (NT 
FT) tS»J«"r*51tj6«Tr€r*. rwkbis 

(f) fC^-ri^lCN^^^MTFTS^-rsCi: 

[0 0 5 9] If— JtCBgWfcioTT— 

-3ttLT(4» KrFI^>Vl/-f- (tS2 4 8n 
m. AWXIB2 0 n s e c) SfflViS^, ^<DV— *?— 

200~400mJ/cm 2 (MAS 2 5 0 m J / 
cm 2 ) tU — *0ffCP€T2~l Ov'ay H 
2->ayb) ifS. ffi> £©U"— y 8 — ^©RgftNfl'S 
SS2 0 0-4 5 0 < Cg*lCjD!febT*< utlifgT 

*-5o *&. r©i/-if-7r:-;px@(c*3^T, 9t\z 
m&itzntcmmzi*=.y'r)i>tf&m.i'T^z><D-?. z. 

P^£##^S**fi&#F— ^ftfc^Si^&l 1 1 

5F*fii»«« 1 1 4 1 1 1 6 tt&Sfcigft'fbSftftS. 50 
[0 0 6 0] *|C, »3aB»«»K:*^Ttt» 0 3 
(i) C^-r^K:, )IS6 0 0 0t^XhP-Affl 

«;Sttfttft^>i7JW5-#A©*JM(fc 
ioTTFTCti • B2I&1 1 7, 119, 12 0, 1 

2 i£«r£. WlrttemSBIB (g) Cwt 
«fc3K. J»M&fttt2 1 l€WfcJa*Btfc«koT»J* 

»B2 1 2£JBJ£U SSfc&«E*l2 1 3, 2 14S 40 

[0 0 6 1] lftflE©*^^* T?3 5 0 

*C, 3 0»©7— -;PSfrV^ TFTisISSSfettTFT 

[0 0 6 2] 0 611 -y^;i^a#?M}c*A£ftfc$i 
*tTFTt©ffi«H«**T&*fc, 0 3 (i) «± 

m-^^M.-ztusM^-r. 0 6tc*5^T, i o oti^n 
#Irji o 5T?ab58fc&[Ri (SftHfe&*i«J) tettJMMW* 50 



&£n-5. -tbr, ^©«^(Ri©i^SfiKs^fft)nfc® 

**;HWJS«W1 1 2 30«PTFTtUT»J*an*. n 

fttry-x / H K >I« 1. 1 4 1 1 1 6 , 

ftfittl 1 5*«NTFTtLT**3n5. J^52 



rm TVf7 / V » s >-*■ \ y . 



T, **U7©*Mft?"*3ErfcW t . fiSA©i££2Ffil 1 0 5 

[0 0 6 3] ^USEWCiS^T, MzUVKm^TzW, 
©Tiffin l 0 2*ffllc»lWfc=y^I'*»il 

bfc. £©#iSif49Jfc, #SIi*I10 44«L 

tcW(Z, ^©±mc^wicis*©— y^^flnTs 

^jSTfeJ:^. sp-fe> iB6jSfitt#ailS*il 1 0 4© 

[0 0 6 4] 0 4©±®fil^efT3»'& 

K"3V»T, 0 7 (a) , (b) KaS^V^TKWT*. 5fe 

■r, 07 (a) ic^-r«t^ic, ^7xsfi§ (Mxifc 

-->^7 0 5 9) ©SfiiiiStRl 0 1 _hfc*/tv*»J> 
^j*fc±-oTJ?$ 2 0 0 — 1 0 0 Ot>^XhD-A0 

[0 0 6 5] #Cfc, 7 P 7X-7CVD^*^Vi«MJECV 
DfetCj;oT, I^ 3 0 0~2 0 0 0t>^XhD- 
A, 011*. «1 0 0 0t>WFD-Affl*S*i*®* 

assess 104 ajsarr*. 

[0 0 6 6] S^V>T, ;*^"TX*$fctt»fe3£*at* 

Ci'jTM^nfcVX^ 1 0 3£rlStt5<. 
1 0 3 (CctoT, XU y h«tC#S«a*M 10 4A?® 
M$n5. SP^> 0 7 (a) ©4Kte£±®A>SjI.££. 
XU y h^(C#SK«SS^l 0 435f»«fibT*D. ffi© 

[0 0 6 7] ±ISVX^ l 0 3S:iSltfc«, X/^ 

y^'JVfttCioT. j?S5~2 0 0t>^Xhn- 
A, ^Atf 2 0^->^Xhn— A©— y-ir;Hli (0*1* 

•f) saw*-*. 

[0 0 6 8] ^©affi^*3^S5c#HaT (if* 

b<J4. **©»BE««0. 1-1SE) ^ffitt 
tfX^HSTF yc«ffi) > 6 0 OtaT©fl«t. ^Ix 
(i5 5 0"C"T, 2 4^M£tl*I©T— CTAlil 6 
^p[B]T-— ;VC.toTil8Sfl2S1i*. C©B5, -yW 

Bi38«a*ia«uc»«sn&««i o oK*v»Ttt, 07 

(b) \zm?£o\z, mm.1 0 1 ic^bTSifi^ipKC* 
ft*Ji*Bli O4©*s/M:jwe:i0» ^bT, <8«io 

o©^3affi«-r?tt, *Bi©*sajaE«*si 1 0 5 T*f«t 

0 0 36>S8fc&ifl] (*tSt¥ff^|Bl) Kitefi 
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(8) 



#^8-6 0 5 3 



13 

[0 0 6 9] ±E*««-Cl4*ftR«*it 1 0 4 ©INI 
\t\Z «fc 0 *ftttft*T *»«#©3*¥«#ef»*2r& 

snsms. 6oo , c*«it6oo , c»±©2««* 

[0 0 7 0] *fc, *5!BJtt> ^»#aWiJMKl 0 4 

[0071] *&. -y$-;v©nMJt*j*BW 

**<D=y*-;i'ftiSj»bT*>J:^. ffl»=y 

[0 0 7 2] S&fc, *56WK:*V»Ttt, »ftfb*IS* 
-r-5»*7C^tbT«, ^y^Kfl-fcft (Fe) , 3 
AJl/h (Co) , n^Wk. (Pd) , (Pt) , 

8(Sn), ^yWK (I n) . 7*5=9A (A 

i) , & (au) , « (A g ) , 7 (sw , 
« (cu) , » (as) . i (p) zm^Thmmv 
6 n*. cn6©*ms-t3roJiia-c 

[0073] ±ia«K«nrJ4««7c**** ioo^ 

««©^«fcftM«7C* AT * <k 5 £ LT <£ Vv, 

[0 0 7 4] a±, #BWfc3fc^<*J6«fc^*Cft# 
WKlBMBLifc**. *5!^«±ai©**fi^i^®S^ : * 1 -' 5fc 
< . fcSMHOSWWJBSIC*^ #«©*»# 
nltrcfe*. 

[0 0 7 5] #5MI!©*/Hil'TW:. «ft«ayB©7* 

[0 0 7 6] #5gBJf£ffiV>*££:*C> ;:n5©*?©ss 
jg. Ktf«flMt*©*tttBfc*^S*l*' * 
f5Wt4±i£©SM6«n?*^ bfcMO S m b 9 > S J7*9 

[0 0 7 7] 



14 



Ktt. Ni*©MK7c*««flIU *^ 2RK©in* 
sfi5©T?. *5^*©«wi*±K:-tn*njittam 
«wtt**rr * 2 a«©T f t - ta«m<t 

SUB/JlhUitaC- W!W. e ^->Ci^-'« w«- I ■ l ' < >- ' -" " ' ' 

^■pV^HJ y^XLCD©*S*«Jli«i:7i*. 
[0 0 7 8] Sfc, #*«a**K3KRWKN i ^©ftfe 

10 IftigKfflTFTKlttfflTSCtCJcD, «*KlttfcV»K 

g&fflTFT&fWC*, ^ro^52ffi«llHlSSfflTFT©^ 

#5. I*fflTFT*«MSn4i«l:lt MIR 

7C*©*A*«MV»©'Xr*7««ttt< H i* s »Jt&£ 

ft:*. s&. n im<nte&7i%<n'&Amw£#mAmi$, 

t tt-K-fkS^ft: t'fflVX ? Sffiffl-T * ^ t K J: 0 

*&Sl$>*TFT*jt C *f JsS?5^«g t ft: * o 
[Hffi©«#a:RW] 

[01] *58W©«S«*S«t««3t*^^'5 ! -^t«» 

[0 2] (a) ~ (e) B3fc5S^©«ft*^Siafcffiffl 

snsT^f^vh'jyi' xs*s±©^5a^»i[Hiss 

fflTFT©SjfiX@S (WrlBB) "^2&*« 
[03] H2O«*TJ*0. (f) ~ (1) tt*»W© 

<&*. 

[04] (a) ~ (d) li*5SW©?Sa^^EfilCfiSffl 

$ n* t ^ 7- 4 y v h u y 9 xm&tiL-tommm tft 

©KjgXS0 (WfflH) Tab*. 
[05] 04©^^T*I3, (e) ~ (g) «*5§ B J© 

&±©B#i?fflTFT<DS!j£Ig0 (Bf®0) tffe*. 

[0 6] *SSW©*ft**»W-«ffl* ft * 5r ^^- ,>:/ 
40 Thy y*XSa&K±©Wffl*»0»ffiTFTT**N 

TFT, PTFTS±*^lfc!RI^t 3 l 1 Mta& 

*. 

[0 7] (a) , (b) tt*»?8©tt©3*E*«T?*0' 

h !j «,/7 7>SS«±©^5aigifllHlSSfflTF 

TOtBfiXSii+S^TSfMa^**. 
[0 8] ^*©«lg*fe (»« 3 F5-2 18156* 

^*©gi0>10 (¥®0) T?&*. 
[0 9] «*©H*J«*a5K*oT^llbfcTFTK:* 

50 It* H l"f >S«E©y- httJ£ft*142:*-r0t?$>*. 
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(9) 



- 6 0 5 3 
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[Bl 0] *»9Bfc*ViT#ftlia*Blfc»A'*'*«* 

1 0 0 
1 0 1 
10 2 
10 3 
10 4 
10 5 
10 6 
10 7 
10 8 
1 0 9 
1 1 0 
1 1 1 
1 1 2 
1 1 3 



10 



V-X/FW >«* 



[HI] 



23 



22 



7C 



21 



/ 



25 



CPU 



20 




1 1 4 
1 1 5 
116 
117 

1 1 8 

1 i c\ 

± J. 17 

12 0 
12 1 

2 11 
2 12 
2 13 

2 14 

3 0 0 
3 0 1 
3 0 2 
3 0 3 
3 0 4 
3 0 5 



16 



I TOi 



[02] 

103 100^ 103 102 



CO) 



101 



101 



(C) 



102 

-U- 



101 



1 i ilr t ' / 



(d) 102 



105 



101 



(e) 



PTFT | NTH 
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(11) 



8-6053 



107 

112^ \ 



[126] 
113 114 

L L 



115 



111 



105 100 



105 



116 

i 



109 



[H9] 



< 
9 



10" 3 

to -5 

10- 7 
10" 9 

ior" 

10 13 



— Nmn S/DSE 




-20 



0 20 
VG CVJ 

[Hi o] 
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80 


m 

»v 


60 








40 


iR 




IS 
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(a) 



(b) 
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N iffi&JS: ( x 1 0 13 a torn s/crn 2 ) 
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